In this paper, I attempt to establish a causal relationship between immigration and local economic outputs. My estimation sample consists of national data on each of educational attainment, wages, and native employment, organized by state. The sample also contains state-and national-level data on other macroeconomic factors including population, unemployment, Consumer Price Index, and a construction of remittances, that I believe impact the economic outputs. Estimation reveals positive effects of immigration on educational attainment and wages, and an ambiguous effect of immigration on native employment. I then discuss potential theoretical economic explanations for my estimation results, ranging from simple uncorrected endogeneity to labor supply and demand interactions, and a complementarity effect leading to labor specialization among immigrants. In sum, my data shows immigration having positive or neutral impacts on each of the economic outputs listed above. In many cases, I find these impacts can be explained by conventional economic theory rather than issues with the data or estimation methodology used.
I. INTRODUCTION
As the subject of global political interest for centuries, worldwide immigration has been on an upward trend in recent history. Mark Leonard (2016) claims that worldwide international migration is currently the highest it has been since World War II. Political unrest, widespread poverty, war, and scarcity of necessary resources increasingly force refugees from the Global South and the Third World, while relative economic stability, higher standards of living, and better job prospects in the West draw these migrants in (Leonard 2016) . The recent influx of immigrants has appropriately pushed immigration to the center of many political debates, particularly in those countries that tend to serve as migrant destinations, including much of the developed world.
In the United States, immigration has steadily increased over time. about their contribution and overall economic impact, specifically immigrants' effects on the welfare of native citizens. The economic effects of immigration in native labor markets are often cited in policy debates, both by pro-and anti-immigration camps. However, the direct effects of immigration on wages are not well known, and findings in the field are often ambiguous, particularly in their implications at the national level. An empiricallytested, causal understanding of the large-scale economic effects of immigration can inform these debates and suggest economically viable immigration policy options moving forward.
Several studies have emerged over the last two decades that attempt to establish this causal relationship between international migration and fluctuations in economic outputs in the home country. The results of these studies frequently conflict with one another. Borjas (2003) found that the effect of immigration on the earnings of native American workers is negative and significant-an outcome caused by the flooding of the U.S. labor market with low-skill immigrant workers. Peri (2012) , on the other hand, found immigration to have a positive effect on native earnings, a conclusion extrapolated from the increased factor productivity experienced by native workers as a result of said immigration. Dozens of additional articles in the field similarly clash with one another in their results. These clashes can commonly be attributed to errors on both sides of the debate in data collection, such as sampling narrow geographic regions, failing to control for spatial correlations between immigrant proportion of the local labor force and local wages (Longhi et al. 2005) , as well as model specification failures (Borjas 2013 , Longhi et al. 2005 . This paper uses data from the United States broken down by state and year to overcome the biases that accompany more restrictive data sets. Through the analysis of the 50 U.S. states and the District of Columbia, observed over a period of 50 years, I attempt to generate a robust explanation as to immigration's impacts on various labor market outcomes. I focus on immigration's implications for native wages, native employment opportunities, and educational attainment. My analysis finds positive and significant impacts of immigration on wages, even in my most restrictive regressions. I also find variable impacts of immigrants on native employment opportunities, and finally a positive and significant effect on educational attainment. In analyzing my results, I discuss in depth plausible explanations for causality between immigration and these variables.
This study provides fresh insights into the effects of immigration in multiple ways. By drawing from the entire United States, I aim to correct one of the common data collection errors cited by Longhi et al. (2005) -narrow geographic sampling. Additionally I include several population measures in my model, including information on native and immigrant populations by skill level to likewise address the issue of spatial correlation put forth by Longhi et al. (2005) . My large sample period allows us to observe several of the long-run implications that are not discernible in much of the related literature; many similar studies are restricted to ten-or fifteen-year sample periods that fail to capture tendencies of immigration over time.
The organization of the remainder of this paper is as follows: Section 2 provides a discussion of the economics of immigration drawn from the relevant literature, highlighting results from several studies closely related to ours. Section 3 presents my regression model and describes the methodology I follow in estimating the proposed model. Section 4 outlines the data sources and the data collection process, including any variable generation techniques. In Section 5, I discuss the results of my model estimation. Finally, in Section 6 I discuss the conclusions drawn from my model estimation.
II. LITERATURE REVIEW
While the impacts of immigration have likely been studied for as long as international migration has occurred, interest in the field in the United States grew markedly after the 1965 Amendments to the Immigration and Nationality Act, which abolished immigration quotas established in 1921 (Borjas and Tienda 1987) . However, as Simon (1989) pointed out, even after the amendments, much of the study was limited to discovering the public effects of immigrants, usually striving to determine the impact immigrants have on government spending and use of public goods. Very little thought was given to the impact immigrants would have on native citizens' private lives including personal income, employment, and education. In 1987, George Borjas and Marta Tienda published one of the first papers to analyze the impact of immigration on native wages. Since then, there has been a contentious debate surrounding immigration's ground level impacts with economic theory and empirical evidence supporting the arguments of both sides.
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Analysis of the economics of immigration is often constrained by inadequate knowledge of economic theory. A common misconception around immigration economics is the belief that "for every immigrant who finds employment, a native-born worker is displaced" (Borjas and Tienda 1987, p. 646) . This argument fails to account for the flexibility of the labor market. Rather than having a fixed number of jobs that can be filled by immigrants and native workers alike, the labor market tends to expand and contract in response to the quantity and quality of labor available. The economic theory here supports the conclusion that as immigrants enter the market, the labor supply increases, which does result in an intersection with the labor demand curve at a lower equilibrium wage level, but does not contribute to the 1:1 job displacement cited above.
Furthermore, the variance in skill level across both native and immigrant workers also contributes to the effect immigrants have on native wages. For example, an influx of lowskilled workers will complement existing high-skill workers. The ability of these high-skill workers to specialize increases their productivity, directly increasing their wages (Peri 2012) . This increased-productivity hypothesis is supported by a negligible effect of immigration on native share of employment (Ottaviano et al. 2013) . These two studies found that, rather than displace native workers, immigrants gravitate toward low-skill jobs, encouraging native workers to transition into high-skill work while generating a complementarity effect that gives all workers a wage boost.
To exemplify a complementarity effect, picture a construction site in Cottage Grove staffed by contractors from Johnson Construction Co. Assume that all of Johnson's contractors are native workers. Now imagine an influx of immigrants to Cottage Grove. The new immigrants will be looking for jobs, and may be proficient in construction (traditionally low-skill labor). Meanwhile, the native contractors know the inner workings of Johnson, they have relationships with management at the company, and know how things work. For this example they represent high-skill labor. In this scenario, all of the workers can specialize to increase productivity. Native workers can capitalize on their knowledge of company operations to transition into supervisory or local management roles that they have a comparative advantage in, while immigrants can take the construction jobs, their particular area of comparative advantage. The two skill sets, and the two roles they lead to, complement one another and lead to increased overall productivity at the construction site.
Complementarity happens in contrast to the typical understanding of immigrant transition into the workforce, known as substitution. Were we to apply substitution to the example above, the immigrants arriving in Cottage Grove would compete with native workers for a fixed number of construction jobs, resulting in the 1:1 displacement discussed earlier. Substitution defies economic theory. A complete substitution effect is viable only under a precise set of assumptions, namely entirely inelastic labor demand, that are so unlikely in the real world so as to be irrelevant to this discussion.
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Both Ottaviano's and Peri's findings that immigrants tend to low-skill jobs provides compelling evidence that the immigrants themselves are low-skilled. While it is possible that immigrants become underemployed upon their arrival due to circumstances beyond their control, the idea that many U.S. immigrant workers are low-skilled resonates with Borjas' theory of negative selection. Borjas hypothesized that the skill demographics of migrants are dependent on the wage distribution in their home country. Many developing countries have high returns to skill, incentivizing skilled workers to remain employed there. These returns stem from simple scarcity: when a lower percentage of the workforce is skilled, skilled workers earn higher wages. The implication then is that those that migrate from developing countries do so because they did not have the skills to be economically prosperous at home (Borjas 1989) . This theory has been challenged by Chiquiar and Hanson (2005) using evidence from Mexican immigration to show that Mexican immigrants tend to be better educated than Mexican residents. The finding that immigrants take low-skill jobs remains valid, though the question of their job selection resulting from their own lack of skills or some other factor remains to be answered.
As stated above, empirical results surrounding immigration's impact on economic outputs vary depending on the study and the data used. Borjas (2013) used a model with homogeneous labor and asserts that there will be a permanent wage reduction when immigration expands the workforce faster than it expands the consumer base. As consumer demand will increase slower than labor supply, at the very least a small negative impact on wages occurs. Borjas' findings are corroborated by Ciccone and Peri (2005) who found a significant negative wage elasticity with regards to immigration. In contrast to the pessimistic wage predictions, Peri (2012) later reported "no evidence of crowding out of native employment by immigrants". He attributes any positive effects to an increase in worker productivity, which is identified from a model that controls for worker skill. In other words, Peri held worker skill constant across natives and immigrants and finds that employment is consistently awarded on the basis of worker productivity rather than national origin. Lewis (2005) found no effect of immigrants on native wages because of a labor market adaptation to the skill levels of its workers, using a model that controls for firm choices in technology investments.
From this discussion, it becomes clear that the results from the various models range across the board. In this study, I develop a model that includes many of the factors mentioned above while also accounting for several new variables that economic theory predicts will be relevant. More specifically, I control for the skill level of immigrants, for location-specific characteristics, and for other relevant economic variables described in more detail in the next section.
III. CONCEPTUAL MODEL AND ESTIMATION METHODOLOGY
As seen above, there are several competing narratives explaining the economic impacts of immigration. In many such explanations, immigration is only a fraction of the overall story, with other factors affecting a specific economic outcome. Keeping this in mind, I propose the following econometric model:
where y represents an economic outcome of interest (e.g. educational attainment, wages, or native employment level), time is a collection of temporal variables meant to control for macroeconomic factors or shocks, and location consists of a group of state-specific variables. I isolate immigration, as it is the variable of interest. The subscripts s and t indicate the state and time level of variation in the data sample.
Estimation of the regression model in equation (1) produces β coefficients. The estimate β3 is our coefficient of interest as it measures the impact that changes in immigration levels have on the outcome variable, y. Discussion of my estimation results focuses primarily on the sign, magnitude, and significance of the β3 estimate. I estimate my model using a sequence of five increasingly restrictive Ordinary Least Squares (OLS) regressions. To begin, I run the most basic regression of economic output, y, on immigration. I then add to my regression model variables that capture macroeconomic effects: the process begins with the addition of labor shocks, then income and economic shocks, and then state-specific characteristics. In the final and most restrictive regression, year dummies and location fixed effects are included to control for unobservable factors that may affect the economic output y.
One of the key assumptions of the OLS methodology is that the explanatory variables from the model in equation (1) are uncorrelated with the regression residual. When this assumption is satisfied, the estimated β coefficients are unbiased. In our case, it is possible that this assumption does not hold. I believe there is a potential for endogeneity amongst several of the variables in my model. Endogeneity, sometimes called simultaneous causality, occurs when two variables correlate strongly without any indication of the causal direction: which variable is the cause, and which is the effect? I can come up with reasonable explanations as to how the values of particular economic variables will drive immigrant settlement patterns which can help address the endogeneity issue, but is not a certain fix. I will examine specific areas where I suspect endogeneity may bias my estimates during discussion of the results of my estimation. In the case of endogeneity, it is difficult to determine causality between the two variables: does a larger immigrant population cause change in an economic output, or do varied levels of the output draw larger immigrant populations?
The econometric solution to the issue of endogeneity is to use instrumental variables, which in turn calls for the use of Two Stage Least Squares (2SLS) estimation methodology. Without becoming too tangential, 2SLS is an econometric methodology that makes use of an instrumental variable to correct for endogeneity. In the case of wages and employment, I run 2SLS specifications of equation (1) in addition to simple OLS to correct for potential endogeneity. I elaborate more on this in the results section.
IV. DATA AND SAMPLE CONSTRUCTION
The data set in this paper draws from three main sources: U.S. Decennial Census data, St. Louis Federal Reserve (FRED) economic data, and a data set developed by Gaetano Basso and Giovanni Peri (2015) . Much of my sample is taken from the decennial years covering the period 1970-2010. The only exception to this time interval is my chosen instrument used in the 2SLS estimation, which consists of a 20-year lagged immigration measure. 1 The U.S. Decennial Census data used in this study spans the period 1950-2010, (with 1950 and 1960 data providing my lagged observations) and provides us with data on educational attainment (given as the share of population holding a bachelor's degree or higher at the time of survey), and total population by state and year.
The St. Louis FRED provides data on a number of economic indicators. First, the Census data being decennial, I used the FRED data to construct a variable to measure the number of months during which the United States' economy was in recession in each tenyear cycle. I express this number as a share of the total 120 months available between each decennial observation. I also use seasonally adjusted unemployment data by state and year, the average housing transaction price by state and year, and the Consumer Price Index (CPI) by year. The housing price and the CPI are indexed by the year 1980 to normalize observations. Additionally, with housing price and CPI only available from 1970 observations for these variables have been linearly extrapolated from the existing data.
The remaining economic variables are found in the Basso and Peri (2015) data set. This data set is constructed using a combination of U.S. Decennial Census data and the American Community Survey data. It includes data on employment and wages, population level, immigrant level, and immigrant share by state and year. All population data provided by the Basso-Peri data set is limited to individuals ages 18-64, a remnant of data constraints specific to the Basso-Peri study. Employment data is measured in four ways: number of working age native individuals employed, share of working age native individuals employed, number of high-skill individuals employed, and number of lowskill individuals employed. Wage data is provided as the log of the average annual wage in each state, overall and for high-and low-skill individuals. Population was provided as the number of working age individuals in a particular state, but I have applied a natural log function to it to normalize my observations. Similar data is provided on both the number of immigrants in a particular state, and the share of a particular state's working age population that is non-native.
To control for particular geographic effects, I created dummy location variables. I divided the continental United States into 4 "Latitude Zones" with the northernmost states comprising Latitude Zone 1, and working down to the southernmost states making 
V. RESULTS
It is easy to come up with stories for both positive and negative effects of immigration on educational attainment. On one hand, it is possible that a crowding of the low-skill labor market by immigrants galvanizes low-skill natives into becoming skilled and leads to increased educational attainment. On the other hand, it is also possible that a flood of low-skill immigrants attracts low-skill labor-intensive industries and firms to the area. These firms may create low-skill jobs in the area that incentivize individuals away from education. Still more, there is also the possibility that the immigrants may be the highly skilled ones, encouraging natives to pursue low-skill occupations because they cannot or do not want to compete with immigrants. Luckily, I have the data to determine immigration's impacts on educational attainment.
The Ordinary Least Squares results for educational attainment are presented in Table  3 . My simple OLS regression reported in column (1) reveals a positive and significant correlation between immigrant share of population and educational attainment. Adding in my time and location variables qualifies the impact, but even up through the more restrictive specification reported in column (4) I maintain a positive and significant effect of immigrant share on educational attainment, encouraging the belief that low-skill immigrants provide natives with an incentive to become skilled or that the immigrants that arrive are skilled themselves. However, adding fixed effects (holding characteristics of a particular state constant) in the regression specification found in column (5) lowers the coefficient on immigrant share and removes its significance, suggesting that educational attainment is determined by the unobserved characteristics of a particular state rather than the number of immigrants in the area.
I note several additional results of interest in my education regressions. First, up until I add fixed effects found in column (5), the coefficient on unemployment is negative and significant, implying that as unemployment increases, fewer individuals seek out education. On the surface, this effect seems counterintuitive. As it is one of the few concrete ways to improve job prospects, I would expect workers to seek out education when unemployment levels increase. One possible explanation for this result is that this is not a causal effect and that I am simply capturing a strong spatial correlation between low education levels and low employment levels across U.S. states. Alternatively, the counterintuitive effect of unemployment on educational attainment can be attributed to the protracted process of earning an education. Earning a degree takes time. Because the data is measured decennially, and because it classifies individuals by attainment of a bachelor's degree or its equivalent in the same year in which unemployment is measured, it is unlikely that my regression estimate can capture the long run effects of unemployment on education. For example, when unemployment is high in a particular year, workers may gravitate towards education, but it typically takes several years before they complete their degree and are counted among the educated populace. Thus, I believe that the inability of my data set to capture the non-contemporaneous effects of unemployment lead to the counterintuitive sign on my estimated coefficient. Next, I examine the impact of immigration on wages. As with educational attainment, I can easily generate plausible explanations for the sign on immigration going either way. Perhaps immigration increases wages because the influx of low-skill workers, and the possibility of a complementarity effect, prompt a specialization across the worker types. Specialization will lead to a more productive economy, and to increased wages as each worker's marginal product of labor increases. Conversely, immigration could depress wages in keeping with the commonly cited narrative that immigrants flood the market; in a simple supply and demand framework, the increase in labor supply will decrease wages. In my econometric analysis, I will look at the interplay between immigration and several measures of wages to resolve this question.
The simple OLS results for overall, high-skill, and low-skill wages are presented in Tables 4, 5 exception, whereupon the effect is reduced and loses some of its significance, the estimated effect of immigration on wages remains positive and significant even in the most restrictive specification with year dummies and state fixed effects. These results largely dispute the idea that immigrants increase labor supply by a significant amount. It is possible that the addition of immigrants to the total labor supply is significant, but is offset by a consumption effect. As immigrants arrive in the country, rather than behaving as robots that work non-stop, they also become consumers in their own right. Their purchase of goods and services increases local consumer demand. Firms can react to this increased demand by ramping up outputs and building new factories. As a result, it is possible that immigration generates a long-run jump in labor demand that parallels the increase in labor supply. These two effects potentially balance each other out resulting in a positive or neutral net change in wages. Tables 4, 5 , and 6, the coefficient on the interaction term is negative and significant, lending credence to Borjas theory: if we hold the variable immigrant share constant across two states, the state paying higher remittances will see decreased wages across the board.
We acknowledge the likelihood for endogeneity to arise in this case. Wages in a particular area can affect the number and type of immigrants that settle in that area, while immigrant demographics in turn alter the local wages. In this scenario, it is We created and ran regressions with a number of exogenous instruments before settling on the use of the immigrant share of state population lagged 20 years. Lagged immigrant share qualifies as a valid instrument because it is highly correlated with current state-level shares of immigration. We know that migrants tend to settle in communities where previous migrants have already established themselves (Dunleavy and Gemery, 1977) . immigration over the 20 years since. As you can see, states with large lagged immigrant populations have an increased likelihood of having large immigrant populations today. Moreover, the lagged immigrant share is an exogenous instrument, one uncorrelated with the residual term from the wage regression. This is because it is unlikely that wages in a specific place and time will have an impact on the immigrant population in that place 20 years previous. I now have an exogenous indicator of immigrant share in a location and can conduct 2SLS estimation, to avoid the endogeneity problem.
Figure 3: Correlation Between Lagged Immigrant Population and Change Over Time
The results of my 2SLS estimation using 20-year lagged immigrant share as an instrument are presented in Table 7 . I find positive but largely insignificant effects of immigration on wages across all skill levels. The insignificance of my estimated coefficients suggests one of two things: much of the positive correlation I found earlier was indeed the result of endogeneity rather than a causal effect, or the lagged immigrant share is not as good an instrument as I thought. I ran into similar significance issues when implementing the estimation with other (unreported) instruments, and was unable to find an instrument to provide us with conclusive results. Because I could not determine a suitable instrument, I believe additional work needs to be done using the 2SLS methodology before I can establish a robust conclusion regarding the true causality of immigration on wages. I leave the determination of a suitable instrument and the conducting of the additional 2SLS estimation to future versions of this study. Finally, I move to the analysis of the impacts of immigration on native employment. Yet again, there are plausible explanations for immigration having either a positive or a negative effect on native employment. There is the same potential for complementarity that we saw in my discussion of the wage effects of immigration. This complementarity and the resultant specialization effect would increase the number of available jobs leading to an increase in natives being employed. In contrast, immigration could have a negative impact on native employment because of the increased labor supply. Assuming that the number of jobs is constant, that firms are not attracted to the increased labor force, and that specialization does not occur, then the existing jobs will be allocated among natives and immigrants by some combination of skill and random luck. If this is the case, it follows that native employment will fall because at least some of the fixed number of jobs will be transferred to immigrants.
The results of my OLS estimation of this model can be found in Tables 8, 9 , and 10, arranged by total native employment, high-skill native employment, and low-skill native employment, respectively. Several coefficient estimates stand out immediately. Each model reports a positive and significant effect of immigrant share on native employment until I control for state characteristics beginning in the regression specification reported in column (4), at which point the sign changes. At first glance, it may seem that my model was simply underspecified until that point and the more accurate impact of immigrant share is the one reported in regressions (4) and (5). However, I do not think this is the case. Nor is it the case that the specifications in columns (4) and (5) are over-specified and report inaccurate estimates. Rather, I believe that the estimated coefficients in columns (3) and (4) simply present different effects. In controlling for both state education and population in column (4), I essentially control for total labor supply. Adding in a control for wages means I have pegged the intersection of labor supply and labor demand at a certain point (corresponding to a particular wage level). As a result, the market captured by the regression specification in column (4) has a fixed number of jobs and the only source of variation left for model identification is the composition of the labor force. In this case, it is obvious that increasing the immigrant share of the labor force will lead to a decrease in native employment. In this way, regression (4) simply captures a substitution effect of immigration. On the other hand, regression (3) leaves many of the above labor market controls out. This allows the model to account for fluctuations in the number of jobs available as well as in the composition of the labor force. In this way, the model specified in column (3) captures potential complementarity effects of immigration in addition to the substitution effects. That this nets out to be large and positive is evidence of an overwhelming complementarity effect that more than outweighs the substitution effects of immigration.
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In short, I find that the net native employment gains more than make up for the losses when considering increased immigration.
Another point of interest resulting from the study's employment regressions is the nearly one-to-one ratio between an increase in population and an increase in employment across each skill level. This coefficient makes intuitive sense given the data set construction: all of the population data from the Basso-Peri data set is limited to individuals ages 18-64. It follows then that an increase in the population variables results in an increase in employment because I am increasing the number of workers rather than the general populace. Comparing Tables 9 and 10 gives us interesting, if somewhat predictable, insight into which worker types are most affected by immigration, and provides support for my earlier complementarity hypothesis. Recalling that the regression specification in column (4) of each table reports the substitution effect of immigration on native labor, we see that highskill native workers experience this effect much less drastically than their low-skill counterparts. The substitution coefficient of high-skill labor is a fraction of that of lowskill, and the high-skill estimate is nearly insignificant. This difference carries with it two important implications. First, immigrants tend to low-skill jobs upon arrival, resulting in significant displacement of native low-skill labor. Second, because immigrants tend towards low-skill jobs, there is at least an opportunity for complementarity to take place. It is unclear from these results whether this complementarity takes place in actuality, but knowledge of these immigrants' tendencies gives the idea plausibility.
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We again recognize the likelihood for endogeneity here. Immigrants are likely attracted to areas with high employment levels, while employment opportunities will be impacted by the number of immigrants in an area. As a result, I employ the 2SLS methodology using again my 20-year lagged immigrant share as an exogenous instrument. The results are presented in Table 11 , using the model specification with year dummies and state level fixed effects. My 2SLS specification provides us with negative and significant effects of immigration on native employment across skill levels. I report only the substitution effect here and do not allow for the complementarity that I expressed in the OLS regressions. It is likely a result of separating out this substitution effect that we see such large negative values. 
VI. CONCLUSION
Immigration policies represent one of the most delicate and contentious topics debated throughout the world. The dramatic increase in cross-border migration observed in the last few decades has generated significant interest among economists to understand the main economic implications of immigration for host countries. This study contributes to this debate by examining the effect of U.S. immigration on local labor markets.
According to my data and model estimation, it seems many of the negative impacts of large scale immigration have been grossly exaggerated. In many cases, I find significant evidence of positive correlation between immigration and the economic outcomes of interest, educational attainment, wages, and native employment. Much of the positive correlation appears robust, holding statistical significance as I control for skill level and even in my most restrictive regressions. I recognize areas for further work to be done, in particular identifying suitable instruments for use in my 2SLS regressions, however my results at this time provide no empirical support for, and indeed contest, the majority of the pessimistic narratives surrounding the ever-increasing rate of global migration.
